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DETAILED ACTION 

Specification 

1. U.S. patent application 10/248056 to Spitsberg et al. mentioned throughout the 
specification has been noted. The status of the patent application (i.e. patented, 
abandoned) should be updated. 

Drawings 

2. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they include the following reference character(s) not mentioned in the 
description: Ref No. 2. Corrected drawing sheets in compliance with 37 CFR 1 .121(d), 
or amendment to the specification to add the reference character(s) in the description in 
compliance with 37 CFR 1.121(b) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. Each drawing sheet submitted after the filing date of 
an application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

4. A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
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person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

5. Claims 1-5 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Spitsberg ('500) in view of Dunning et al. ('310). 

6. Spitsberg ('500) discloses a process to improve the oxidation resistance of an 
aluminide bond coat (Col. 2, lines 53-56) comprising the steps of depositing the bond 
coat on the surface of the substrate so as to be characterized by columnar grains 
having grain boundaries exposed at the surface of the bond coat (Col. 2, lines 60-66 
and Claim 1), peening the surface of the bond coat with stainless steel shot (Col. 6, 
lines 52-53), and heating the bond coat to a sufficient temperature to recrystallize the 
additive layers of the bond coat (Col. 6, lines 58-61). 

7. Regarding Claim 1 , Spitsberg ('500) does not disclose that the peening media is 
formed of a composition containing nickel and aluminum. Dunning et al. ('310) discloses 
that aluminum is frequently added to stainless steel containing nickel and chromium to 
enhance oxidation resistance (Col. 1, lines 40-41 and Col. 4, lines 53-55). It would have 
been obvious to one of ordinary skill in the art at the time of invention by applicant to 
use stainless steel shot as the peening media, as is generally conventional, containing 

■ 

nickel and aluminum in order to enhance the oxidation resistance of the overlay coating 
as stated in the instant claims. 

8. Also regarding Claim 1 , Spitsberg ('500) does not disclose that upon 
recrystallization, the overlay coating forms new grain boundaries that are not open to 
the surface of the bond coat. However, the instant application discloses that the new 
grain boundaries that are not open to the surface of the bond coat are formed by bulk 
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recrystallization of the bond coat, which can be induced by a surface mechanical 
treatment (e.g. peening) that introduces cold working into the bond coat, so that the 
surface of the bond coat undergoes recrystallization when heated to a sufficient 
temperature. Since the process suggested by the prior art includes peening the surface 
of the bond coat with a particulate media containing nickel and aluminum and heating 
the bond coat to a sufficient temperature to recrystallize the additive layers of the bond 
coat, the formation of the new grain boundaries that are not open to the surface of the 
bond coat necessarily flows from the aforementioned steps. Thus, the process 
disclosed by the prior art would necessarily result in the formation of the new grain 
boundaries that are not open to the surface of the bond coat. 

9. Regarding Claim 2, Spitsberg ('500) further discloses that a sufficient 
temperature to cause recrystallization of the bond coat is about 1 120°C (Col. 6, line 59). 
The temperature of 1 120°C anticipates a value within the claimed range of at least 
900°C. 

10. Regarding Claim 3, Spitsberg ('500) discloses that the bond coat contains an 
additive layer mainly composed of beta-phase nickel aluminide (Col. 4, lines 49-53). 

1 1 . Regarding Claim 4, Spitsberg ('500) does not disclose that the new grain 
boundaries formed upon recrystallization of the bond coat contain fewer precipitates 
than the as-deposited grain boundaries. However, the instant application discloses that 
the recrystallization process to form the new grain boundaries reduces the amount of 
precipitates present within the grain boundaries. Since the process suggested by the 
prior art includes a recrystallization process that would produce new grain boundaries, 
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the decreased amount of precipitates in the new grain boundaries necessarily flows 
from said recrystallization process. Thus, the process disclosed by the prior art would 
necessarily result in the new grain boundaries containing fewer precipitates than the as- 
deposited grain boundaries. 

12. Regarding Claim 5, Spitsberg ('500) discloses that the additive layer can be 
modified by additional elements such as zirconium and hafnium (Col. 4, lines 53-57). 

13. Regarding Claim 10, Spitsberg ('500) discloses that a ceramic layer is deposited 
on the bond coat to form a thermal insulating ceramic (TBC) layer (Col. 4, lines 25-27). 

14. Thus, Claims 1-5 and 10 would have been obvious within the meaning of 35 USC 
103 over the teachings of Spitsberg ('500) in view of Dunning et al. ('31 0). 

15. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Spitsberg 
('500) in view of McGurty ('898). 

16. Spitsberg ('500) is relied upon for the disclosure described in the rejection of 
Claims 1 and 5 as set forth above. 

17. Spitsberg ('500) does not disclose that the particulate media used in the peening 
step is an intermetallic containing at least one of zirconium and hafnium. 

18. McGurty ('898) discloses that large amounts of zirconium and hafnium can be 
added to stainless steel to improve oxidation resistance (Col. 2, line 66 and Col. 3, lines 
1-8). 

19. It would have been obvious to one of ordinary skill in the art at the time of 

* 

invention by applicant to use the stainless steel shot (an intermetallic) of Spitsberg 
('500) as the peening media which contains zirconium and hafnium as described by 
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McGurty ('898) in order to improve the oxidation resistance of the bond coat as stated in 
the instant claims. 

20. Thus, Claim 6 would have been obvious within the meaning of 35 USC 103 over 
the combined teachings of Spitsberg ('500) and McGurty ('898). 

Allowable Subject Matter 

21 . Claims 7-9 and 1 1 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

22. Claims 12-20 are allowed. 

23. The following is a statement of reasons for the indication of allowable subject 
matter: Regarding Claims 7-9, the prior art of record shows peening with stainless steel, 
which contains iron. The prior art does not meet the limitation of using peening media 
containing nickel and aluminum and being essentially free of iron or using peening 
media comprising a metallic solid solution and yttrium. The prior art does not meet the 
limitation of producing peening media to have finer and coarser particles where the 
coarser particles would be used in the peening step and the finer particles would be 
plasma-sprayed onto a second substrate. Regarding Claim 1 1 , the prior art of record 
shows subjecting the thermal barrier coating system to an elevated temperature to form 
an oxide scale, but because the peening media contains iron, the oxide scale would 
form an iron-containing spinel. The prior art does not meet the limitation of forming an 
oxide scale being substantially free of spinel. The prior art does not teach or reasonably 
suggest the beta-phase nickel aluminide coating method or materials of claims 12-20. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Elizabeth Whitehead whose telephone number is (571) 
272-6647. The examiner can normally be reached on Monday-Friday, 7:00 AM-3:30 
PM, EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on (571) 272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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